The human S100 protein MRP-14 is a novel activator of the beta 2 integrin Mac-1 on neutrophils.
The 14-kDa myeloid-related protein (MRP-14) and its heterodimeric partner, MRP-8, are members of the S100 family of calcium-binding proteins (S100A9 and S100A8, respectively). Their importance in neutrophil function is implied by their unusual abundance in neutrophil cytosol (approximately 40% of cytosolic protein). Previous work from our laboratory has demonstrated the extracellular association of these proteins with vascular endothelium adjacent to transmigrating leukocytes. We report here a function for MRP-14 as a stimulator of neutrophil adhesion mediated by the beta 2 integrin, Mac-1. MRP-14 is an affinity regulator of Mac-1 because it promotes binding of soluble ligand and expression of an "activation reporter" epitope of high affinity beta 2 integrins recognized by mAb24. The activity of MRP-14 is confined to regulating integrin function because, unlike other inflammatory agonists, there was no release of L-selectin, up-regulation of cytosolic Mac-1, or induction of neutrophil respiratory burst or calcium flux. Furthermore, MRP-14 does not act as a chemoattractant or cause alterations in cell shape or cytoskeleton. MRP-8 has a regulatory role in MRP-14 activity, inhibiting the adhesion induced by MRP-14 through the formation of the heterodimer. In terms of mechanism of action, MRP-14 does not increase Mac-1 function by direct binding to this integrin but recognizes a distinct receptor on neutrophils. This receptor interaction is pertussis toxin sensitive, indicating that MRP-14-generated signals leading to a Mac-1 affinity increase are heterotrimeric G protein dependent. We postulate that MRP-14 and MRP-8 are important in vivo candidates for the regulated adhesion of neutrophils through control of Mac-1 activity.